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The purpose of our research study was to examine if there was a relationship
between PA and functioning in adults with DS. Our research study had 17 adults with
Down syndrome participate. The functional performance of participants were measured
with the Timed Up-and-Go test (TUG) and the 6-minute walk test (6MWT). After the
testing session was completed, the physical activity of participants over seven days was
measured. The main findings were that adults with DS had low levels of physical
functioning and PA, and that physical functioning was associated with PA levels.
Improving the functional profiles of adults with DS may aid these individuals in
accumulating the amount of PA required for improving their health.
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INTRODUCTION

Down syndrome (DS) is the result of a chromosomal abnormality (Roizen, 2012).
The prevalence of DS at birth is approximately 13.2 per 10,000 live births and there are
about 250,700 individuals with DS living in the United States (Boulet, Molinari, Grosse,
Honein, & Correa-Villaseñor, 2008; Presson et al., 2013). Existing evidence suggests that
persons with DS have low levels of physical activity (PA) and engage in high rates of
sedentary behavior (Draheim, Williams, & McCubbin, 2002; Izquierdo-Gomez et al.,
2014; Nordstrøm, Hansen, Paus, & Kolset, 2013; Phillips & Holland, 2011). The low PA
levels in people with DS might be partially caused by their low levels of physical
functional (Carmeli, E., Kessel, S., Merrick, J., & Bar-Chad, S., 2002). Understanding the
relationships between PA levels and physical functioning in persons with DS may lead to
better interventions for improving their health and quality of life.
Adults with DS have low PA levels (Draheim et al., 2002; Nordstrøm et al., 2013;
Phillips & Holland, 2011). Research has shown that as age increases, time spent in
sedentary activities increases and PA decreases in persons with DS (Izquierdo-Gomez et
al., 2014). There are personal and environmental barriers individuals with DS face,
which have been shown to have a negative impact on PA levels (Heller, Hsieh, &
Rimmer, 2002; Mahy, Shields, Taylor, & Dodd, 2010). The low levels of PA of adults
with DS may also be associated with their functioning profiles. Functional performance is
1

an important measure of the ability to perform activities of daily living. Furthermore,
measures of physical functioning are associated with balance difficulties and falls in older
adults (Beauchet et al., 2011; Wall et al., 2000). Previous studies also indicate that
physical functioning is a predictor of mortality in cardiopulmonary patients (ATS
Statement., 2002). Functional performance is low in persons with DS, which could be
potentially due to low physical fitness levels, overweight and obesity, and premature
aging (Fernhall et al., 1996; Pitetti, Climstein, Campbell, Barrett, & Jackson, 1992; Roth,
Sun, Greensite, Lott, & Dietrich, 1996). This low level of physical functioning may be
one reason why adults with DS also have low PA levels. However, the association
between physical functioning and PA has not been previously explored.
Therefore, this study examined the following research questions:
Question 1: What are levels of PA, sedentary behaviors, and physical functioning
in adults with DS?
We hypothesized that adults with DS would show low levels of PA and functioning, and
high engagement in sedentary behaviors.
Question 2: Is physical functioning associated with the levels of PA in adults with
DS?
We hypothesized that low functional performance would be associated with low PA
levels in adults with DS.
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REVIEW OF LITERATURE

I am investigating the factors that are associated with physical activity in Down
syndrome (DS). I will be reviewing the following topics to provide insight on what the
literature says about this multifaceted issue: the definition of DS, prevalence, economic
impact, health of persons with DS, physical activity in DS, determinants to physical
activity, physical fitness in DS, and functioning in DS. The goal of this literature review
is to explore what the existing knowledge base suggests regarding a possible associations
between physical activity, functioning, and secondary conditions in people with DS.
What is Downs Syndrome?
DS is a chromosomal abnormality. It results from extra genetic material in
chromosome 21. There are three different types of DS: (a) Trisomy 21; (b) Translocation;
and (c) Mosaicism. In Trisomy 21 the karyotype is 47, XX + 21 and it is the result of a
nondisjunction (Campbell, Vander Linden, & Palisano, 2006). Translocation occurs when
the long arm of an extra chromosome attaches to another acrocentric chromosome
typically on chromosome 14 or 21 (Campbell et al., 2006). In Mosaicism the karyotype is
47, XX, +21/46XX and it is the result of the combination of some of the cells being
normal somatic and some with trisomy 21 (Campbell et al., 2006). Trisomy 21 accounts
for 95% of DS cases, Translocation for 4-5%, and Mosaicism for 1-2% of cases (Roizen,
3

2012). There are common physical features that are attributed to this disorder such as
shorter than normal stature, shorter ear length, and a widely spaced first toe (Roizen,
2012). This disorder is commonly diagnosed during pregnancy screening via chronic villi
sampling or amniocentesis. If not diagnosed during pregnancy, DS is typically diagnosed
in newborns.
How common is DS?
The prevalence of DS and birth is approximately 13.2 per 10,000 live births
(Boulet, Molinari, Grosse, Honein, & Correa-Villaseñor, 2008). An increase in maternal
age has been linked to an increase in the prevalence of DS births. A 20 year old woman
has 1 in 1,600 chance of delivering a child with DS compared to a 1 in 50 chance at 45
years of age (Roizen, 2012). There are approximately 250,700 persons with DS in the
United States and the future prevalence is predicted to increase to between 486,400 and
975,200 in the year 2100 (Presson et al.; 2013). In summary, a relatively large number of
persons with DS live in the U.S. and this number is expected to increase in the future.
What is the Economic Impact of DS?
The economic impact of a medical condition takes into account the cost for the
family, individual, and society. The economic impact of DS is considerable. It has been
shown that families of children with DS experience greater financial stress when
compared with families of children of the same age without DS (Boulet et al., 2008). The
mean income cost for children ages 0 to 4 with DS was $33,347 (Boulet et al., 2008). The
average number of hospital visits was three to four times higher for adults with DS than
for adults without DS (Tenenbaum, Chavkin, Wexler, Korem, & Merrick, 2012).
4

Furthermore these stays in the hospital were significantly longer than the general
population (Tenenbaum et al., 2012). Children with DS are more likely to have unmet
needs for care and family support services compared to the general poulation (McGrath,
Stransky, Cooley, & Moeschler, 2011). In summary, the empirical evidence indicates that
the financial cost associated with DS is greater than that of the general population. There
is a high financial burden to families with a child with DS.
What is the Health of Persons with DS?
It is common for individuals with DS to have additional medical conditions other
than the diagnosis of DS. These conditions can be classified as associated or secondary.
Associated conditions
An associated condition is a disease or disorder that is a component of the primary
medical issue and it is not preventable. The most common associated condition in DS is
congenital heart disease (Boulet et al., 2008). These congenital heart defects found in
people with DS are as follows: ventricular septal defect; 43%, artrial septal defect; 42%,
and endocardial cushion defect; 39% (Roizen & Patterson, 2003). According to Roizen
(2012), the other associated conditions and the respective prevalence percentage found in
DS are as follows: Sensory impairments: 30-62%; hypothyroidism: 25-40%; epilepsy:
6%; and Gastrointestinal malformations: 6.7%. In summary, in addition to having DS,
individuals with DS can have several other associated conditions.
Secondary conditions
Secondary conditions are preventable diseases or disorders not inherent in the
primary condition. Common secondary conditions among persons with DS are obesity
5

and deconditioning (Hsieh, Rimmer, & Heller, 2013; Roizen & Patterson, 2003;
Stancliffe, R. J., Lakin, K. C., Larson, S. A., Engler, J., Taub, S., Fortune, J., &
Bershadsky, J., 2012). The literature has shown that individuals with DS have higher
rates of obesity compared to the general population. (Roizen & Patterson, 2003;
Stancliffe et al., 2012). People with DS have lower cardiovascular fitness and lower
muscle strength when compared to their peers (Beasley, C. R., 1982; Beasley; Fernhall,
B., et al., 1996; Horvat, M., Croce, R., Pitetti, K. H., & Fernhall, B. (1999). The
relationship between physical fitness and deconditioning will be reviewed more
thoroughly later in the literature review. The causes of obesity and deconditioning among
persons with DS are not fully understood. It is possible, however, that it is partly due to
low physical activity and high levels of sedentary behavior
In conclusion the high rates of obesity and deconditioning have been reported in
people with DS. Obesity and deconditioning could potentially decrease functional
performance and physical activity in persons with DS. Therefore, there could be
significant relationships among secondary conditions, physical activity, and functional
performance in people with DS.
Mortality
Life expectancy for individuals with DS has greatly improved over the past few
decades. In 1997, the life expectancy for persons with DS was 49 years of age (Roizen &
Patterson, 2003). In 2007, the median age of death for individuals with DS was 53 years
of age (Presson et al., 2013). Life expectancy of persons with DS is significantly lower
than that of the general population (Xu, Kochanek, Murphy, & Arias, 2012).
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In conclusion the mortality for individuals with DS has improved in the past few
decades; however, the life expectancy of persons with DS is still significantly less than
the average life expectancy in the population.
Aging
Aging can have an impact on functional capacities and activities of daily living
for an individual. There is evidence that suggests that individuals with DS age
prematurely (Carmeli, Ariav, Bar-Yossef, Levy, & Imam, 2012; Roth, Sun, Greensite,
Lott, & Dietrich, 1996; Zigman & Lott, 2007).These changes in premature aging can
limit social participation of people with DS (Carmeli et al., 2012). Importantly, aging
may also affect physical activity levels and functional performance (Carmeli et al., 2012;
Phillips & Holland, 2011). Therefore, it is reasonable to expect an association between
physical activity and functional performance in individuals with DS.
What are the Functional Profiles of Persons with DS?
A functional profile is the ability to perform activities of daily living.
Administered tests can be used to assess the functional profile of an individual.
A clinical test called the 6-minute walk test (6MWT) is used to assess the
submaximal level of functional profiles (ATS Statement., 2002). In addition to assessing
functional capacity the 6 MWT has also been used as a predictor of morbidity in the
clinical population (ATS Statement., 2002). Normal values for this test in the general
population was recorded as an approximate mean of 580 m (ATS Statement., 2002).
These values of the general population are much higher compared to a study by Vis et al.
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(2009) in which they had individuals with DS perform the 6MWT. They found that the
mean 6MWD was 280 +- 104m (Vis et al., 2009).
The Timed up and Go (TUG) test is used also to examine functional ability and it
has been widely used for older adults (Beauchet et al., 2011; Nicolini-Panisson &
Donadio, 2014). This research has shown that older adults have reduced performance on
the TUG test (Beauchet et al., 2011). Since DS is related to premature aging (Carmeli et
al., 2012; Roth et al., 1996; Zigman & Lott, 2007) the TUG test could be an appropriate
way to assess functional ability for individuals with DS.
A reduction in strength and aerobic capacity can impact the functioning level of
an individual. A decreased functioning level would negatively affect an individual’s
ability to perform activities of daily living. Therefore, further investigation on the results
of functional performance and its relationship with physical activity in persons with DS
should be explored.
What are the Physical Fitness Levels of People with DS?
Persons with DS have very low levels of fitness, including cardiovascular fitness,
muscular fitness, and body composition. A reduced level of cardiovascular fitness is
associated with the low activity levels in DS (Heller et al., 2002). People with DS have
lower cardiovascular fitness and lower muscle strength when compared to their peers
(Mahy et al., 2010).
Muscular strength plays a role in everyday functioning. In a study by Horvat,
Croce, Pitetti, & Fernhall (1999), it was found that nondisabled youth subjects had
significantly greater strength than youth persons with intellectual disability. Further, a
study by Balic, Mateos, Blasco, and Fernhall (2000) found that overall strength and
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aerobic capacity of the Special Olympians were significantly greater than the values of
their sedentary peers. Body composition is also a component of physical fitness. Persons
with DS are at a higher risk for elevated obesity rates (Draheim, Williams, & McCubbin,
2002). More frequent cases of obesity are seen in persons with DS when compared to the
general population (Roizen & Patterson, 2003).
Physical fitness profiles can be improved in persons with DS with training. A
research study by Rimmer et al. (2004), found that persons with DS increased
cardiovascular fitness, muscular fitness, and body composition after the implementation
of an exercise program. An increase in physical activity has also been shown to increase
physical fitness in individuals with DS (Balic et al., 2000).
These empirical data suggest that persons with DS have very low fitness levels.
These low fitness levels might negatively impact physical activity and functioning for
people with DS. Therefore, physical activity and functioning may be associated in
persons with DS.
What are the Physical Activity Levels of Persons with DS?
Existing evidence suggests that persons with DS have low physical activity levels.
The results of a study by Izquierdo-Gomez et al. (2014) found that only 43% of
adolescents with DS met the physical activity guidelines. Furthermore, when examining
data over a 30-year period, no adults with DS reported any type of vigorous activity
(Draheim et al., 2002). Consistent with Draheim et al. (2002), Nordstrøm et al. (2013)
found that moderate-vigorous physical activity was low for individuals with DS. In
another research study no participants met the recommended guidelines for healthpromoting physical activity (Phillips & Holland, 2011). It has also been found that, as age
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increases in persons with DS, sedentary time increases, whereas physical activity
decreases (Izquierdo-Gomez et al., 2014).
In summary, persons with DS engage in high rates of sedentary behavior and have
low physical activity levels. As persons with DS age they may experience greater
difficulty in functional tasks (Rimmer et al., 2004). Thus, it reasonable to expect an
association between physical activity and functioning in persons with DS.
What are the Determinants of Physical Activity in People with DS
The physical activity levels of persons with DS may relate to both factors within
the person and factors in the environment. Factors within the person include motivation,
support, and low levels of physical fitness. Social and environmental barriers are
variables that can influence physical activity levels for individuals with DS (Mahy et al.,
2010). There are associated physiological factors to persons with DS that can limit their
physical capacities (Pitetti, Climstein, Campbell, Barrett, & Jackson, 1992; Fernhall et
al., 1996). These medical conditions are perceived as barriers to exercise (Mahy et al.,
2010). With these known physical and social barriers that exist in people with DS, it is
important that guardians play a key role in promoting physical activity (Heller et al.,
2002; Mahy et al., 2010).
In summary both social and physical barriers are determinants of physical activity
profiles of persons with DS.
Conclusion
This literature review suggests that physical activity, functional performance, and
presence of secondary conditions may share associations in people with DS. However,
10

these associations have not been explored. More research is needed to provide
information on physical activity levels and its associations with functional capacity in
persons with DS.
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METHOD

Participant Recruitment
We recruited adults with DS who lived within 100 miles from our campus located
in a mostly rural area of the Southern United States. Recruitment was facilitated through
group homes, community-based service programs, and local advocacy groups for persons
with disabilities, as well as contacts from previous research. We attempted to recruit
similar numbers of men and women. Inclusion criteria were: (a) age 18-65 y; (b) being
ambulatory without an assistive device; and (c) ability to understand the testing
procedures. The study was approved by the Institutional Review Board. Each participant
and the participant’s parent or legally-authorized representative provided written
informed consent.
Procedures
Testing took place during a single session approximately 1 hour and 15 minutes in
duration. The testing session was conducted either at a University Gymnasium or the
residencies of the participants. In the beginning of the testing session, a parent or
caregiver of the participant completed a questionnaire on the health history of the
participant. Then, anthropometric variables were measured. Finally, the functional
performance of participants was measured with the Timed Up-and-Go test (TUG) and the
12

6-minute walk test (6MWT). After the testing session was completed, the physical
activity of participants over seven days was measured with an accelerometer.
Anthropometrics
Height was measured with a stadiometer (CE 0123; Seca, Chino, CA) and weight
with a scale (CE 813; Seca, Chino, CA). The body mass index (BMI) was calculated as
weight · height-2 (kg·m-2). The waist-to-hip ratio was calculated by using a Gulick tape
measure to measure around the circumferences over clothing around the waist (narrowest
part of torso above umbilicus) and around the hips (greatest protrusion of the gluteal
muscles). The weight of the participant was measured with the participant wearing shoes
and all equipment required for the 6-minute walking test. This weight was used to
correctly calculate the rate of oxygen uptake (VO2) during walking.
Health History Questionnaire
A health history questionnaire was filled out by the participant’s parent or legallyauthorized representative. The purpose of giving the questionnaire in our study was to
subjectively evaluate physical activity of the participant, to have sleep data, and to have
media time. The self-reported questionnaire is a valid tool for obtaining physical activity
data (Saelens, B. E., Sallis, J. F., Wilfley, D. E., Patrick, K., Cella, J. A., & Buchta, R.,
2002).
Timed Up-and-Go Test
Participants performed the timed up-and-go (TUG) test. This test is used to
evaluate functional ability required for the performances of basic activities of daily living
(Beauchet et al., 2011). The TUG test began by having the participant sit in a standard
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chair facing a mark on the floor 3 meters away. Once instructed to begin, the participant
stood, walked to the mark on the floor at her/his normal pace, turned, walked back to the
chair, and sat down again. Three trials were performed with participants resting as much
as needed between the trials. Performance on this test was indicated by the best time
across the three trials. After completion of the TUG test, participants rested rest for about
10 minutes.
6-minute Walk Test
The 6-minute walk test (6MWT) is used to assess the submaximal level of
functional capacity of an individual (ATS Statement., 2002). Performance on the 6MWT
provided an additional index of functioning in the present study. The 6MWT was
conducted on level ground either indoors or outdoors based on the testing site. We
marked with two cones a pathway- 20 meters in length and asked participants to walk at
their comfortable pace continuously for 6 min. During the 6MWT participants wore a
portable open-circuit spirometer (K4b2, Cosmed, Italy) to measure VO2. The spirometer
was calibrated prior to the testing session using a procedure established by the
manufacturer. After 6 minutes of sitting where the resting VO2 was measured,
participants walked for 6 minutes at a comfortable speed. We recorded the distance
covered in meters and we determined the average walking speed of participants across
the 6 minutes in m·min-1. In addition, we recorded the VO2 in ml·kg-1·min-1. The weight
for this calculation was the one with the participant wearing shoes and the spirometer.
Finally, we calculated the oxygen uptake per meter (VO2/m) in ml·kg-1·m-1 as VO2
divided by walking speed in m·min-1.
14

Physical Activity
The physical activity of the participant was measured objectively over a period of
7 consecutive days with a triaxial accelerometer (GT3X+, Actigraph, Pensacola, FL). The
GT3X+ accelerometer provides objective measurements of physical activity. The
dimensions of the GT3X+ accelerometer are 4.6cm x 3.3cm x 1.5cm with a mass of 19
grams. The acceleration data is sampled by a 12 bit analog to digital converter at rates
ranging from 30 Hz to 100 Hz on a three axis plane: the vertical axis (axis 1), the
horizontal axis (axis 2), and the perpendicular axis (axis 3). The data collected are stored
in a raw format on the flash memory of the device. For this study, the sampling rate was
100 Hz and data were averaged in 1-second epochs. The data were analyzed in activity
counts, which can be used to determine the physical activity of the participant.
The accelerometer was secured on the right wrist of the participant with a hospital
band and was worn at all times. The parent or caregiver of the participant also completed
a log of wear times during the week. After the 7-day period was completed, the
accelerometer and completed log was placed in an addressed envelope and sent in the
mail to the researchers. Researchers then processed the accelerometer data to obtain total
time of physical activity, time in light physical activity, moderate-to-vigorous physical
activity, walking speed, gross-VO2/m, and the net-VO2/m. The intensity of physical
activity was determined with previously published cut-points for wrist cut-points
converted to hip cut-points through Actigraph Software, developed specifically for
persons with DS (Freedson PS, Melanson E, Sirard J. 1998).
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Sedentary Behaviors
The sedentary behavior of the participants were measured by the accelerometers.
Sedentary behavior was classified as any movement beneath <100 hz. The daily
sedentary value was determined by subtracting the sleep time of each participant. The
time spent watching TV was recorded with the health history questionnaire. The time
spent watching TV was called media time.
Statistical Analyses
Statistical analyses were conducted using SPSS Statistics 22 (IBM Corp.,
Armonk, NY). The alpha level was 0.05. The following statistical analysis were
performed. First, we derived descriptive statistics (means and standard deviations) for
demographic, anthropometrics, functional performance variables, physical activity levels,
sedentary behaviors, and sleep time. Next, Pearson’s correlation coefficients between
measures of functioning and measures of physical activity, sedentary behavior, and sleep
time.
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RESULTS

Participant Attributes
The sample consisted of 17 adults with DS (8 women and 9 men) with a mean age
of 33 ± 15 y. Ten participants lived with their parents and 7 in group homes. Their weight
was 73.0 ± 18.5 kg, their height was 150.7 ± 8.0 cm, their BMI was 32.2 ± 8.3 kg·m-2,
and their waist circumference was 0.86 ± 0.08. Based on BMI, nine participants (53% of
the sample) were classified as obese, six (35%) as overweight, and two (12%) as having
normal weight.
Results
On average, the adults with DS composing the sample accumulated 57 ± 70 min
per week of moderate-to-vigorous physical activity in bouts at least 10 min in duration.
Only two of 12 adults with DS who provided accelerometer data (17% of the sample) met
the recommended amount of 150 min of weekly moderate-to-vigorous physical activity,
and 10 (83%) did not. Participants performed an average of 5 ± 6 bouts per week of
moderate-to-vigorous intensity activity at least 10 min in duration. The mean duration of
these bouts was 11 ± 2 min. Participants performed light activity for 1663 min per week
(~4 h per day). Mean sedentary time was 437 ± 80 min (~7 h) per day. The mean time
participants spent watching television or used computers was 256 ± 210 min (~4 h) per
17

day. They also slept for 9.0 ± 0.9 hours per day. Their mean performance on the TUG
was 10.33 ± 3.31 s. Mean distance covered during the 6-min walk test was 257.5 ± 91.0
m and mean walking speed was 0.72 ± 0.25 m·s-1. The gross-VO2/m was 0.33 ± 0.16
ml·kg-1·min-1 and the net-VO2/m was 0.23 ± 0.13 ml·kg-1·min-1.
Several Pearson’s correlation coefficients between measures of functioning and
measures of physical activity or sedentary behavior were moderate to strong and
statistically significant (p < 0.05; Table 1). Most notable were the associations of
functional performance variables—especially from the 6-min walk test—with the time
spent in light physical activity (p ≤ 0.037); in general, the better the functional
performance, the lower was the engagement in light physical activity. In addition, grossand net-VO2/m during the 6-min walk test shared moderate, but statistically nonsignificant associations with sedentary time, although these associations were not in the
expected direction—the lower the energetic cost, the higher the time spent sedentary.
Performance on the TUG had low to moderate non-significant associations with total
physical activity, total time in moderate-to-vigorous activity, and media time (p > 0.05).
Another notable significant positive correlation was that of moderate-to-vigorous
physical activity accumulated in bouts at least 10 min in duration with sleep time (p <
0.001)
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DISCUSSION

Purpose
The purpose of our research study was to examine if there is a relationship
between PA and functioning in adults with DS. The main findings were that adults with
DS had low levels of physical functioning and PA, and that physical functioning was
associated with PA levels.
Explanations
The adults with DS of the current sample had low levels of PA and physical
functioning. Most of them did not meet the 2008 PA Guidelines for Americans. This
finding is in agreement with previous research on the PA levels adults with DS
(Nordstrom et al. 2013; Philips & Holland, 2011; Stancliff et al. 2011). Additional
research in youth with DS has found similar results (Esposito, 2012; Pitetti, Baynard,
Agiovlasitis 2013). Furthermore, the present adults had relatively high levels of engaging
in light PA and in sedentary behaviors, confirming and expanding previous findings
(Draheim et al. 2002; Phillips 2011; Hilgenkamp et al. 2012; Nordstrom et al, 2013). Low
PA levels and high engagement in sedentary behaviors may contribute to the health
disparities that adults with DS experience. Our study also found low levels of physical
functioning as operationalized by performance on the walk test in agreement with
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previous research in adults with DS (Cowely et al. 2010). Importantly, the mean walk
distance of 257 m of the present participants with DS was much shorter than the
published 6MWD of 800 m of healthy male adults (Gibbons, W. J., Fruchter, N., Sloan,
S., & Levy, R. D., 2001). Our participants’ mean performance on the TUG was 10.33 s
which is within the range previously reported for young and old adults with DS (Carmelli
et al. 2004). Notably, this value is higher (indicating worse performance) than the mean
TUG score of 8.74 s previously reported for the elderly general population (Wall et al.
2000). TUG performance is associated with balance deficits in the elderly and with past
incidents of falls affecting health (Beauchet et al. 2011). Similarly, performance on the
6MWT is associated with the physiological health of an individual (Sperandio, E.,
Arantes, R., Matheus, A., Silva, R., Lauria, V., Romiti, M., Dourado, V., 2015). In
summary, adults with DS have low levels of PA and physical functioning which may
contribute to the health disparities they experience.
As hypothesized, we found that functional performance variables were associated
with PA levels in adults with DS. In general, the lower their performance in functional
tasks, the higher their participation in light PA, and the lower their participation in
moderate-to-vigorous PA. Although causation cannot be directly inferred from
correlations, these results suggest that lower functional performance may be a factor that
affects the PA levels of adults with DS. To our knowledge, this is the first study to
examine the relationship between the performance in functional tasks and the
participation in light PA. Furthermore, correlations do not allow us to determine the
direction of the observed relationships. (In fact, such relationships may be bidirectional.)
Nevertheless, the most logical explanation of the notable moderate-to-strong associations
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between functional performance and light PA is that the generally low functional levels
of adults with DS lead to higher engagement in light PA. Another possibility is that the
relationship between PA and functional performance is mediated by physical fitness. This
is supported by previous research showing that functional performance is positively
associated with physical fitness (Cowley et al. 2010), and that exercise training improves
fitness in adults with DS (Balic et al. 2000; Carmeli, 2004; Rimmer et al. 2004).
Certainly, the observed correlations indicate that additional factors not examined here
contribute to the PA levels of adults with DS. The determinants of PA in adults with DS
have not been thoroughly examined. Possible facilitators of PA in adults with DS include
support from others, an established routine, PA that is perceived as fun, and caregivers
and individuals with Down syndrome that are educated about the benefits of exercise
(Mahy et al. 2010; Heller et al. 2002). Possible barriers to PA in adults with DS are lack
of support, lack of motivation, biological factors, and lack of time (Mahy et al. 2010;
Heller et al. 2002). Further, our present results suggest that levels of physical functioning
may potentially be a determinant of their PA levels.
Implications
The present results have implications for promoting PA and health in adults with
DS. The low levels of PA and physical functioning suggest that adults with DS may be at
risk for adverse health outcomes. Furthermore, low PA levels suggest the need for
structured interventions that systematically address the barriers and facilitators of PA in
this population. Importantly, the present data show that the functional profiles of adults
with DS should be considered in promoting PA among adults with DS. Functional
profiles may be systematically improved with programs that include exercise training,
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and physical therapy (Kujala, U. M. 2009; Harada, N., Chiu, V., Fowler, E., Lee, M., &
Reuben, D. B., 1995).
Limitations
The following limitations of the present study should be considered. First, our
sample had a small size and a large age range; these factors may collectively have
impacted the magnitude of correlations, not allowing us to examine possible effects of
aging. Second, the correlations reported in the research study are not to be interpreted as
causation. Third, we only performed two tests of physical functional which may not be
representative of the full spectrum of abilities of adults with DS.
Future Research
Future research will be needed to determine if the relationship between PA and
functioning in adults with DS is causal. In addition, research is needed to examine if
programs that improve the physical functioning of adults with DS also lead to increases
in their PA levels. Furthermore, the complex interactions between PA, physical fitness,
and functioning in adults with DS should be examined. It may also be of interest to
examine how the relationship between PA and functioning develops across the lifespan in
people with DS.
Conclusions
The present participants with DS had low levels of physical functioning and PA,
and high engagement in sedentary behaviors. Physical functioning was associated with
PA levels, suggesting that improving the functional profiles of adults with DS may aid
these individuals in accumulating the amount of PA required for improving their health.
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